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INTRODUCTION 

The purpose of this Woodbridge Pond Conceptual Remediation Plan is to present Weston 
Solutions Inc.’s (Weston) planned remediation approach to address off-site contamination from 
the Hatco facility within the adjacent Woodbridge Pond for initial key stakeholder review and 
comment.  Upon acceptance of this approach by the key stakeholders, Remedial Action Work 
Plan (RAWP) Addendum No. 4 will be prepared to satisfy the requirements of N.J.A.C. 7:26E 
5.5 and the United States Environmental Protection Agency (USEPA) Toxic Substances Control 
Act (TSCA). The RAWP Addendum will be distributed to stakeholders for review and approval.  
The RAWP Addendum requires the following approvals: 

• Property owner, Township of Woodbridge; 
• New Jersey Department of Environmental Protection (NJDEP) for the proposed 

remediation standard; 
• Licensed Site Remediation Professional (LSRP) for compliance with current 

Administrative Requirements for the Remediation of Contaminated Sites (ARRCS) rules; 
and 

• USEPA in accordance with the project-specific Remediation Agreement. 

SITE DESCRIPTION AND BACKGROUND 

The location of the Hatco site and adjacent Woodbridge Pond is shown on the attached Figure 1.  
Woodbridge Pond is approximately 2.5 acres in extent and located west of the Hatco site on an 
adjacent property owned by the Township of Woodbridge in Fords, Middlesex County, New 
Jersey.  The precise origin of Woodbridge Pond is uncertain, but review of historical U.S. 
Geological Survey (USGS) topographic maps and aerial photography indicates that the pond is at 
least 50 years old.  Surrounding land uses consist of industrial development (including the active 
Chemtura facility, Crown Pacific, and other industry), interspersed with remaining undeveloped 
wetland habitat, and restored wetlands on the Hatco site much of which is dominated by common 
reed (Phragmites australis), and some remnant forested wetlands.  Woodbridge Pond receives 
stormwater runoff from upgradient areas.  Outflow from Woodbridge Pond is at its southeast 
end, where it flows easterly and then southward under Riverside Drive into the Raritan River, 
about one mile downstream. 

The Consolidated Remedial Action Work Plan (RAWP) for the Hatco site dated August 18, 2005 
was previously submitted to the NJDEP and the USEPA.  Later addenda (August 2006 
Addendum, September 2006 Revised Addendum, and August 2009 Addendum No. 3), were 
issued and approved by NJDEP and USEPA to address changes in the remedial approach and/or 
additional areas of concern.  State regulatory oversight is now provided by a LSRP under the Site 
Remediation Reform Act (SRRA). The approved RAWPs do not cover remediation of 
Woodbridge Pond; therefore, an approved RAWP Addendum is required prior to remedial 
action. 

During previous field investigations, the sediments of Woodbridge Pond have been found to be 
contaminated with polychlorinated biphenyls (PCBs) and bis (2-ethylhexyl) phthalate (BEHP) 
which were historically used at the Hatco facility.  The transport mechanism for the 
contamination found in the pond sediment was identified as overland runoff related to former 
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contamination within the adjacent Channels A, B, and C, which were associated in part with the 
“muck area” and open waste ponds/lagoons formerly used by Hatco-Grace for disposition of 
product wastes.  Weston has completed remediation of the former pond/lagoon areas, including 
remediation of Channels A, B and C and there are no remaining sources of runoff carrying 
contaminated soil particles from the Hatco site into Woodbridge Pond. Groundwater is not 
considered a source for PCB and BEHP-impacted sediment within the pond. This conclusion is 
supported by historical groundwater sample analytical results from locations up-gradient of 
Woodbridge Pond. 

SUMMARY OF PRIOR INVESTIGATION DATA 

The distribution of PCB and BEHP-contaminated sediments within Woodbridge Pond is shown 
in Figure 2.  More than 80 sediment cores were advanced during investigations of Woodbridge 
Pond between June 2007 and March 2014. Analytical results from these sediment cores indicated 
PCB contamination above the site-specific risk-based remediation goal of 1 milligram per 
kilogram (mg/kg) was found in sediments in the eastern and central portions of the pond, to 
depths up to 3.5 feet below the sediment surface.  BEHP is also present in sediments in the pond 
at concentrations exceeding the NJDEP Ecological Screening Criteria for Fresh Water Sediment 
Severe Effects Level (FWSSEL) reference value of 0.75 mg/kg.  Sediments with the highest 
concentrations of PCBs and BEHP are generally collocated. 

REMEDIATION GOALS 

The USEPA risk-based PCB disposal approval letter dated March 30, 2005 (Attachment 1), 
establishes remediation goals of 1 mg/kg for offsite sediment in Crows Mill Creek (referred to as 
Channel D in the RAWP) and 2 mg/kg for soil west of the site. The site-specific clean-up goal 
for PCB concentrations in pond sediment of 1 mg/kg was presented in the August 2009 RAWP 
Addendum No. #3 and approved by both the USEPA and NJDEP in 2010.  Through technical 
consultation with NJDEP, Weston with concurrence from Mark Fisher, LSRP, recommended a 
site-specific remediation standard of 22 mg/kg for BEHP in Woodbridge Pond sediments. The 
technical basis for this recommendation was summarized in the memorandum dated May 7, 
2015, from Mark Fisher, LSRP, to Kevin Schick at NJDEP (Attachment 2). 

REMEDIATION APPROACH 

Weston proposes to achieve the remediation goals through the following actions: 
• Physical removal and relocation of sediment containing greater than 10 mg/kg PCBs 

from Woodbridge Pond to the approved soil reuse area, identified as the Former Lagoon 
Area, on the Hatco site. If volumes exceed the capacity of the reuse area, excess material 
will be shipped offsite for disposal at a designated licensed facility. 

• Placement of a 6-inch thick sand cap over the areas within Woodbridge Pond that contain 
PCB concentrations greater than 1 mg/kg and less than or equal to 10 mg/kg and/or 
BEHP concentrations greater than 22 mg/kg. 

• Establishment of a deed notice and remedial action permit as institutional controls for 
contamination that remains at concentrations in excess of unrestricted use levels 
established by NJDEP. 

• The extent of sediment removal and capping will be based on existing data. 
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Weston anticipates that removal of sediments can be accomplished effectively via focused wet 
dredging, or equivalent technology, and placed underneath the site engineered cap on the Hatco 
site.  The combination of focused dredging and capping minimizes the volume of contaminated 
sediment and water to be managed and handled at this ecologically sensitive site.  “Sediment 
remedies should be designed to meet long-term risk-reduction goals, as opposed to metrics not 
strictly related to risk, such as mass removal targets” (excerpt from “Sediment Dredging at 
Superfund Megasite – Assessing the Effectiveness”, National Research Council, 2007).  The 
combination of dredging and capping at Woodbridge Pond addresses both short and long term 
risk. 
 
Focused dredging of greater than 10 mg/kg PCB sediments will result in a significant reduction 
in PCB and collocated BEHP contaminant mass and significantly reduce the impact to a sensitive 
area that would otherwise be altered significantly.  Subsequent capping will help cover PCB and 
BEHP residuals that become exposed or temporarily re-suspended in the water column and 
deposited due of dredging activity. 
 
Capping will provide a barrier to block access to contaminated sediment by ecological receptors 
and the direct contact pathway for benthic invertebrates, the food source for upper level 
organisms (vertebrates).  Capping will also provide a measure of stabilization and erosion 
protection of the remaining contaminated sediments, preventing re-suspension of particulates 
containing trace concentrations of PCBs or BEHP due to bioturbation.  A marker layer will be 
installed at the base of the cap to ensure the limits of the control are clearly identifiable in the 
field and to facilitate for future monitoring and maintenance of cap thicknesses. Installation of a 
six inch cap is conservative because sediment deposition will continue after cap installation and 
cap thickness will increase over time. As shown on Figure 2 higher concentrations of PCBs are 
found at depth which is consistent with the understanding that the areas of highest impact are 
depositional environments where sediment accretion is expected to continue on top of the cap.  
Because the horizontal and vertical extent of PCBs and BEHP have been delineated to the 
remediation goals, post dredging confirmatory sampling is not planned since cap installation will 
address risk posed by anomalous zones of slightly higher concentration. 
 
The proposed capping approach is consistent with remediation approaches selected at other PCB 
sediment sites where capping of lower PCB concentration sediment and dredging of higher PCB 
sediment was implemented for remedial actions.  A short list of PCB sites where sediment 
dredging and/or capping was used is provided below:  
 

• Manistique Harbor, Michigan, where sediments with PCBs greater than 10 mg/kg were 
removed and less than 10 mg/kg were capped with sand; 

• Bremerton Naval Complex Puget Sound, Washington, where sediments with PCBs 
greater than 12 mg/kg were removed and sediments with PCBs greater than 6 mg/kg were 
capped with sand; 

• Fox River, Wisconsin, where sediments were capped at PCB concentrations greater than 
10 mg/kg and dredged at greater than 50 mg/kg; and 

• Grasse River, Massena, New York, where sediments were capped on the order of 
10/mg/kg PCBs with a blend of topsoil and sand. 
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Remedial Action – General Description 

The remedial action proposed is a combination sediment removal and subaqueous capping.  
Sediment with PCB concentrations greater than 10 mg/kg and BEHP collocated within this 
sediment will be physically removed from the pond and relocated to the Former Lagoon Area at 
the Hatco site and placed under an engineered cap.  If the final volume of removed sediments 
exceeds the capacity of the Former Lagoon Area, the excess material will be shipped offsite for 
proper disposal. Sediments containing PCB concentrations between 1 and 10 mg/kg and/or 
BEHP concentrations greater than 22 mg/kg will be capped with six-inches of clean sand.  The 
proposed extent of this removal and capping is shown on Figure 2. 
 
Compliance with the remediation goals will be demonstrated using existing data. As discussed in 
the LSRP memorandum dated May 7, 2015, compliance averaging will be used to demonstrate 
compliance with the site-specific BEHP in sediment remediation goal (this approach will also 
address the minor BEHP exceedance at location CP-67).  USEPA has previously rejected 
compliance averaging for PCB remediation at this site. Therefore, point compliance will be used 
to demonstrate compliance with the risk-based PCB goal. 
 
The removal of contaminated sediments via wet dredging is a protective remedy for this 
ecosystem, as it minimizes impacts to wetlands and the water body itself by limiting disturbances 
primarily to the areas being remediated and required staging areas.  Sediment wet dredged from 
Woodbridge Pond would be relocated to the Hatco site, placed in the site’s Former Lagoon Area, 
and placed under an engineered cap.  Figure 3 shows a generalized cross section of Woodbridge 
Pond, the approximated dredge areas along the section, and depicts a six-inch sand cap.  The 
sediments would likely be pumped hydraulically directly to the Hatco site Former Lagoon Area 
for dewatering and capping.  Hydraulically dredged sediment would be pumped using overland 
piping for staging and dewatering into a geotextile dewatering bladder (GeoTube® or similar 
technology).  Blending of dredged sediment with a stabilization agent to expedite the drying 
process may be used.  The dewatering process would recover water for on-site treatment, subject 
to permit approval, and discharge back into the pond or offsite transport and disposal. Employing 
the use of bottom weighted turbidity curtains would reduce the transport of contaminant 
residuals beyond the focused dredge areas. 
 
Once sediment removal has been completed to the limits set forth in the final work plan, a 
benthic sand cap will be installed to prevent biota contact with remaining contaminated 
sediments and facilitate the regrowth of wet plants and reestablish biota in Woodbridge Pond.  A 
clean substrate of 6-inches of sand will be placed on the pond bottom within the sand cap limits 
shown on Figure 2.  The benthic sand cap would be placed using hydraulic or mechanical 
methods. 

The remedial activities envisaged for this work include but are not limited to the following: 

• Installation of erosion and sedimentation controls; 
• Site clearing, preparation, and establishment of work zones; 
• Wet dredging and sediment dewatering; 
• Sediment transport and placement at the Hatco Site; 
• Subaqueous cap installation; 
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• Site and wetland area restoration; and 
• Implementation of engineering and institutional controls. 

Engineering and Institutional Controls 

The sand cap proposed constitutes an engineering control.  A deed notice will be required that 
limits the site use to non-residential.  This will not impact Woodbridge Township’s intended plan 
for this property to remain as undeveloped open space.  A Remedial Action Permit (RAP) for 
Soils will be obtained from the NJDEP. A limited restricted use Response Action Outcome 
(RAO) will be issued by the LSRP once the RAP for Soils is in place. 

Remediation Permits 

The following permits will be obtained prior to initiation of Woodbridge Pond remedial 
activities: 

• Soil Erosion and Sedimentation Control Plan approval by the Freehold Soil Conservation 
District; 

• NJDEP Wetlands GP4 – for disturbance of wetlands associated with access to the eastern 
shoreline of the pond in order to remove sediments with greater than 10 mg/kg PCBs; 

• Scientific Collection Permit – required to humanely destroy any remaining fish in the 
pond; and, 

• NJPDES BGR (general permit for remediation) for discharge of the pond water to 
adjacent surface water within Channel B; it is currently envisaged that discharge water 
would be run through sediment and carbon filters first. 

 
As noted above, A RAP for Soils will be obtained from NJDEP after engineering controls are 
established and the Deed Notice is recorded. The RAP for Soils will be required for operation 
and maintenance of administrative and engineering controls at the site 

SITE RESTORATION 

Disturbance to the ecosystem will be minimized to the extent possible throughout the course of 
field activities.  Disturbances resulting from the Woodbridge Pond remediation effort (including 
disturbances caused by the sediment management area, laydown areas, access points to 
Woodbridge Pond, and temporary access roads to the site) will be restored following completion 
of remedial activities.  The restoration goal following the completion of remediation will be to 
stabilize the pond ecosystem and to reestablish a wetland/transition community native to the 
area.   

A Site Restoration Plan will be included in the design drawings and specifications and will be 
subject to regulatory and stakeholder approval, including Woodbridge Township (Owner).  
Following the completion of site restoration activities, wetland monitoring will be conducted for 
five years per NJDEP requirements to assess the progress of restoration and the establishment of 
a desired vegetation community in designated wetland area. 

 

L:\13067 Hatco\17.0 - Work in Progress\17.2 - Draft Deliverables\2015-11 Woodbridge Pond Concept Plan\Draft Conceptual Plan\2015-11-12 Final Draft 
Woodbridge Pond Conceptual Remediation Approach.doc   
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M E M O R A N D U M 
	
	
TO:	 Kevin	Schick,	Bureau	Chief	
	 NJDEP,	Bureau	of	Environmental	Evaluation	and	Risk	Assessment		
	
FROM:	 Mark	D.	Fisher,	CHMM,	LSRP	
	 The	ELM	Group,	Inc.	
	
DATE:	 May	7,	2015	
	
RE:	 Summary	of	NJDEP	Technical	Consultation	Meeting	of	March	6,	2015	

Regarding	the	Hatco	Corporation	Remediation	Project	
Fords,	Middlesex	County,	New	Jersey		
NJDEP	PI#G000003943	

	
	
A	Technical	Consultation	pertaining	to	the	Hatco	Remediation	Project	was	held	on	March	6,	
2015,	 at	 the	 New	 Jersey	 Department	 of	 Environmental	 Protection	 (NJDEP)	 office	 in	
Trenton,	NJ.	The	meeting	attendees	were	as	follows:	
	

 Kevin	Schick,	NJDEP	
 Nancy	Hamill,	NJDEP	
 Mark	Fisher,	LSRP,	The	ELM	Group,	Inc.	(ELM)	
 Jason	Schindler,	Weston	Solutions,	Inc.	(Weston)	
 Leeron	Tagger,	Weston	
 Lisa	Saban,	MS,	Windward	Environmental,	LLC	(Windward)	
 Mike	Johns,	PhD,	Windward		

The	 purpose	 of	 the	 meeting	 was	 to	 discuss	 a	 proposed	 methodology	 regarding	 the	
derivation	 of	 a	 site‐specific	 risk‐based	 sediment	 remediation	 goal	 for	 bis(2‐
ethylhexyl)phthalate	 (BEHP)	 in	Woodbridge	Pond	 (a.k.a.	Morris	 Pond)	 sediments	 for	 the	
Hatco	 remediation	 project.	 	 Prior	 to	 the	meeting,	Mark	 Fisher,	 the	 LSRP	 for	 the	 project,	
provided	 NJDEP	 with	 a	 technical	 memorandum	 that	 outlined	 a	 proposed	 approach	 to	
develop	 a	 site‐specific	 remediation	 goal	 for	 BEHP	 in	Woodbridge	 Pond	 sediments.	 That	
memorandum,	 dated	 February	 2015,	 was	 prepared	 by	 Windward	 and	 Weston,	 and	
approved	by	 the	 LSRP;	 for	 purposes	 of	 this	 discussion	 the	 February	2015	memorandum	
will	be	referred	to	as	the	“BEHP	Memo”.		
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The	BEHP	Memo	discussed	current	site	data,	provided	a	review	of	the	basis	for	the	current	
NJDEP	 ecological	 screening	 level	 for	 BEHP	 in	 sediments	 and	 presented	 an	 approach	 to	
develop	a	site‐specific	BEHP	sediment	remediation	goal.	Based	on	discussions	during	 the	
Technical	Consultation	with	NJDEP,	a	revised	approach	for	the	Woodbridge	Pond	sediment	
BEHP	remediation	goal	 is	now	recommended.	This	memorandum	presents	a	summary	of	
the	 technical	 consultation	meeting	 followed	 by	 the	 revised	 recommendations	 to	 develop	
the	BEHP	sediment	remediation	goal	for	Woodbridge	Pond.	
	
	
TECHNICAL	CONSULTATION	SUMMARY	
	

1. NJDEP	 commenced	 the	 meeting	 with	 a	 brief	 introduction	 of	 NJDEP’s	 technical	
consultation	program	that	is	set	up	for	sites	under	LSRP	oversight	that	have	unusual	
environmental	 issues,	 and	 the	 Department’s	 role	 to	 provide	 guidance	 where	
applicable.	
	

2. NJDEP	stated	 they	reviewed	the	maps	and	data	 that	Weston	provided	prior	 to	 the	
consultation.	
	

3. NJDEP	 acknowledged	 the	 request	 for	 a	 technical	 consultation	 for	 the	 purpose	 of	
proposing	 a	 site‐specific	 alternative	 remediation	 standard	 for	 BEHP	 in	 sediment,	
which	will	ultimately	require	formal	approval	by	NJDEP.	
	

4. NJDEP	discussed	ongoing	projects	and	general	environmental	activity	in	the	vicinity	
of	the	Hatco	site,	within	the	Raritan	River	watershed.	
	

5. Kevin	 Schick	 (NJDEP)	 introduced	 Nancy	 Hamill	 (NJDEP)	 as	 the	 Department’s	
ecological	specialist	and	the	 lead	 for	ecological	guidance	on	the	Hatco	project.	She	
will	 likely	 review	 all	 submittals	 pertaining	 to	 this	 subject	 and	 in	 the	 past	 had	
provided	technical	support	for	the	NJDEP	prior	to	the	LSRP	program.	
	

6. NJDEP	discussed	the	process	for	submitting	the	meeting	minutes.	NJDEP	will	review	
the	draft	meeting	minutes	once	received	and	respond	with	comments,	if	necessary.	
Once	 comments	 have	 been	 addressed,	 the	 meeting	 minutes	 will	 be	 finalized	 and	
entered	 into	 New	 Jersey’s	 Environmental	 Management	 Systems	 (NJEMS)	 for	 the	
public	record.	
	

7. Jason	Schindler	(Weston)	introduced	himself	as	the	current	project	manager	for	the	
Hatco	remediation	project.	Weston	stated	the	focus	of	the	technical	consultation	is	
on	 Woodbridge	 Pond,	 also	 known	 as	 “Morris	 Pond.”	 Woodbridge	 Pond	 and	
neighboring	properties	to	the	west	are	currently	owned	by	Woodbridge	Township.	
The	 properties	 were	 acquired	 from	Morris	 Properties	 through	 tax	 liens.	 Further,	
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Weston	 is	 under	 an	 agreement	 with	 the	 United	 States	 Environmental	 Protection	
Agency	 (EPA)	 to	 remediate	 PCBs	 greater	 than	 1	 mg/kg	 in	 off‐site	 sediment,	
including	Woodbridge	 Pond.	Weston	 is	 also	 responsible	 for	 remediation	 of	 BEHP,	
which	is	also	identified	as	a	site‐related	contaminant.	Historical	data	suggested	that	
PCB	 and	 BEHP	 contamination	 were	 co‐located	 and	 that	 the	 remediation	 of	 PCBs	
would	also	address	the	BEHP	in	pond	sediments.	Therefore,	previous	work	did	not	
include	development	of	a	site‐specific	remediation	standard	for	BEHP	in	sediment.	
Delineation	of	BEHP	in	sediment	defaulted	to	the	ecological	screening	level	of	0.75	
mg/kg.	However,	the	results	of	recent	sampling	in	Woodbridge	Pond	indicated	that	
BEHP	concentrations	above	the	screening	level	extend	beyond	the	area	required	for	
PCB	remediation.	
	

8. Weston	 has	 received	 input	 from	 Edison	 Wetlands	 Associates	 (EWA)	 and	
Woodbridge	Township	stating	their	desire	to	minimize	disruption	to	the	ecological	
community	 and	 to	 preserve	 as	much	 of	 the	 ecological	 value	 as	 practicable	 during	
remediation.	
	

9. Weston	has	retained	Windward	 to	assist	 in	developing	a	meaningful	 scientifically‐
based	remediation	goal	that	all	parties	can	agree	upon.	
	

10. NJDEP	 inquired	whether	Woodbridge	agreed	 to	any	numeric	 remediation	goals	as	
the	property	owner.	Weston	responded	 that	Woodbridge	Township	has	 their	own	
environmental	consultant	who	is	supportive	of	Weston’s	process	towards	deriving	a	
site‐specific	remediation	goal	for	BEHP,	as	long	as	it	is	in	accordance	with	the	EPA	
and	NJDEP	guidance.	
	

11. NJDEP	 inquired	 if	 Weston’s	 intent	 was	 to	 develop	 a	 site‐specific	 goal	 for	
Woodbridge	Pond	sediments	that	will	also	apply	to	other	areas	including	Channel	D.	
Weston	stated	 that	other	areas	of	 concern	 (AOC)	would	be	addressed	 individually	
and,	 if	 a	 site‐specific	 BEHP	 sediment	 remediation	 goal	 or	 alternate	 remediation	
standard	(ARS)	is	appropriate	for	other	AOCs,	then	Weston	would	follow	applicable	
guidance	 and	 procedures	 to	 derive	 an	 appropriate	 site‐specific	 BEHP	 sediment	
remediation	 goal	 or	 ARS	 for	 that	 particular	 area.	 For	 purposes	 of	 this	 Technical	
Consultation,	Weston’s	 focus	 is	solely	on	developing	a	site‐specific	BEHP	sediment	
remediation	goal	the	Woodbridge	Pond	sediment.	
	

12. Windward	discussed	the	content	of	the	BEHP	Memo	beginning	with	a	review	of	the	
NJ	 Ecological	 Screening	 Criteria	 for	 BEHP	 and	 its	 derivation	 from	 the	 NOAA	
Screening	Quick	Reference	Tables	(SQuiRTs)	by	the	State	of	Washington.	Windward	
stated	that	the	NJ	Ecological	Screening	Criterion	of	BEHP	in	sediments	(0.75	mg/kg)	
was	derived	from	an	evaluation	that	is	no	longer	appropriate.		Windward	discussed	
their	 review	 of	 literature	 on	 the	 toxicity	 of	 BEHP	 and	 found	 No	 Observed	 Effect	
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Concentration	 (NOEC)	 were	 identified	 at	 much	 higher	 concentrations	 than	 the	
current	screening	criteria	set	 forth	by	NJDEP.	Windward	discussed	their	approach	
using	 New	 York	 State’s	 equilibrium	 partitioning	 value	 methods	 for	 deriving	 site‐
specific	 remedial	 standards	 using	 Total	 Organic	 Carbon	 (TOC)	 data	 from	
Woodbridge	 Pond,	 which	 calculated	 higher	 cleanup	 numbers	 than	 the	 NJDEP	
screening	 criteria.	 Windward	 recommended	 developing	 a	 site‐specific	 value	 and	
performing	toxicity	tests	by	spiking	sediment	samples	with	various	concentrations	
of	BEHP	and	analyzing	 the	samples	 through	two	different	bioassay	tests	with	 four	
endpoints.	 Windward	 recommended	 tests	 to	 be	 performed	 on	 spiked	 sediment,	
which	would	 generate	 a	 dose	 response	 curve	based	on	Windward’s	 review	of	 the	
published	literature	and	the	potential	for	toxicity.	Then	ranges	of	toxicity	would	be	
bracketed	 and	 from	 the	 bioassay	 data,	 a	 NOEC	 and	 a	 Lowest	 Observed	 Effect	
Concentration	 (LOEC)	 would	 be	 determined.	 The	 laboratory	 recommended	 to	
conduct	the	toxicity	tests	is	Nautilus	Environmental	located	in	San	Diego,	California.	
	

13. NJDEP	 asked	 why	 spiked	 sediments	 are	 being	 considered	 instead	 of	 diluted	
sediments.	Windward	 responded	 that	 data	 developed	 using	 diluted	 site	 sediment	
are	 highly	 susceptible	 to	 interference	 due	 to	 cross‐contamination	 from	 other	
contaminants	 that	 would	 likely	 confound	 the	 interpretation	 of	 the	 toxicity	 test	
results.	In	order	to	develop	a	reliable	dose‐response	curve	for	BEHP,	it	is	preferable	
to	 keep	 sediments	 used	 in	 the	 test	 free	 from	 other	 contaminants	 to	 improve	 the	
understanding	 of	 BEHP’s	 potential	 impact	 on	 toxicity	 and	 growth	 in	 benthic	
invertebrates.	Windward’s	recommendation	is	to	use	spiked	sediments	from	Great	
Lakes	 Environmental	 Center	 (GLEC),	 which	 sells	 well‐characterized	 sediment	
collected	from	the	Great	Lakes.	Windward	further	explained,	if	site	sediments	were	
used	 instead	of	 reconstituted	or	clean	reference	sediment	 for	 the	 toxicity	 test,	 the	
same	equilibrium	issues	would	still	apply;	a	high	concentrated	chemical	is	still	being	
mixed	in	with	a	low	concentration	sediment	that	contains	organic	carbon,	which	still	
requires	 equilibration,	 so	 the	 contamination	 (BEHP)	 molecules	 can	 migrate	 and	
disperse	through	the	pore	space	to	recreate	site	conditions	as	best	as	possible.	
	

14. NJDEP	followed	by	asking	if	there	were	any	locations	within	Woodbridge	Pond	that	
had	high	BEHP	hits	without	confounding	high	concentrations	of	PCBs.	Windward’s	
response	was	no.		
	

15. NJDEP	 asked	 if	 it	 would	 be	 possible	 for	 Weston	 to	 adopt	 the	 Washington	 State	
screening	 level	of	22	mg/kg	and	remediate	 the	 remaining	BEHP	hot	 spots	outside	
the	 1	mg/kg	 PCB	 remediation	 footprint.	 NJDEP	 stated	 that	 compliance	 averaging	
could	be	used	to	demonstrate	compliance	and	noted	that	compliance	averaging	has	
always	been	allowed	for	ecological	purposes.	Further,	NJDEP	stated	the	purpose	of	
the	NJDEP	 screening	 criteria	 is	 to	 raise	 a	 flag	 for	 potential	 risk.	 	However,	NJDEP	
would	be	open	to	the	concept	of	using		Washington	State’s	alternate	screening	level	
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of	 22	 mg/kg	 for	 a	 site‐specific	 BEHP	 sediment	 remediation	 goal	 in	 Woodbridge	
Pond.		NJDEP	suggested	this	would	be	an	effective	remedial	approach	to	address	the	
benthic	exposure	pathway.	Also,	NJDEP	agreed	the	current	NJDEP	screening	criteria	
for	BEHP	is	conservative	and	has	not	been	updated	since	2008.	
	

16. Windward	 noted	 that	 the	 approach	 recommended	 in	 the	 BEHP	Memo	 assumed	 a	
single	 point	 compliance	 approach.	 However,	Windward	 and	Weston	will	 evaluate	
the	NJDEP’s	recommendations	to	utilize	compliance	averaging.	
	

17. NJDEP	 stated	 that	Weston	 can	perform	 testing	 to	develop	 a	 site‐specific	 sediment	
remediation	goal	for	BEHP	in	Woodbridge	Pond	and	that	the	NJDEP	is	open	to	this	
approach.	 However,	 NJDEP	 would	 also	 accept	 Washington	 State’s	 alternate	
screening	 level	 of	 22	mg/kg	 as	 a	 site‐specific	 BEHP	 sediment	 remediation	 goal	 in	
Woodbridge	Pond,	along	with	utilizing	a	 compliance	averaging	approach	 for	 these	
data.	 NJDEP	 acknowledged	 that	 the	 Washington	 State	 screening	 level	 is	 more	
current	than	NJDEP’s	for	the	benthic	exposure	pathway.		Under	the	second	approach	
noted	 above,	 the	 remedial	 approach	 for	 BEHP	 would	 be	 an	 additional	 remedial	
objective	 for	 Woodbridge	 Pond	 that	 would	 be	 in	 addition	 to	 the	 existing	 EPA‐
directed	 sediment	 remediation	 criteria	 for	 total	 PCBs	 of	 1	 mg/kg;	 the	 remedial	
approach	 for	 BEHP	 would	 also	 incorporate	 compliance	 averaging	 to	 achieve	 the	
Washington	State	BEHP	standard	of	22	mg/kg	in	the	remaining	pond	sediments.					
	

18. NJDEP	 stated	 this	 discussion	 has	 been	 focused	 on	 the	 protection	 of	 the	 benthic	
community,	 but	 the	 risk	 that	 BEHP	 poses	 to	 wildlife	 (e.g.	 fish,	 piscivorous	 birds,	
mammals,	 etc.)	must	 also	 be	 addressed.	 NJDEP	 stated	 there	 have	 been	 reports	 of	
heron	 and	 fish	 species	 documented	 by	 NJDEP	 Division	 of	 Fish	 and	 Wildlife	 at	
Woodbridge	Pond.	Thus,	if	Weston	were	to	use	the	equilibrium	partitioning	method	
to	develop	 a	 site‐specific	BEHP	 sediment	 remediation	goal	 that	 is	 higher	 than	 the	
current	screening	 level,	NJDEP	 is	not	confident	 that	 the	upper	 trophic	 level	would	
also	be	protected.		
	

19. NJDEP	stated	the	Hatco	remediation	project	is	one	of	three	sites	in	New	Jersey	that	
is	 currently	 undergoing	 the	development	 of	 	 a	 site‐specific	 remediation	 goal	 for	 a	
phthalate	 in	 sediment,	 and	 the	 Hatco	 site	 in	 particular	 has	 the	 highest	 phthalate	
concentrations	 of	 the	 three	 sites.	 	 NJDEP	 identified	 that	 risk	 assessments	 for	
phthalates	have	been	 completed	 at	 the	Mannington	Mills	 site	 in	 Salem	County,	NJ	
and	the	Horseshoe	Road	Superfund	Site	in	Sayreville,	NJ.	NJDEP	has	reviewed	data	
on	 bioaccumulation	 of	 BEHP	 in	 fish	 tissue	 at	 sites	where	 BEHP	 concentrations	 in	
sediment	 are	 lower	 than	 those	 found	 in	Woodbridge	Pond.	NJDEP	 stated	 that	 the	
investigators	 at	 the	 other	 sites,	 when	 conducting	 their	 risk	 assessment	 for	
phthalates	and	developing	site‐specific	sediment	remediation	goals,	set	objectives	in	
their	risk	assessments	to	address	the	protection	of	upper	trophic	wildlife,	and	that	
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this	is	something	Weston	needs	to	consider.	NJDEP	stated	the	BEHP	Memo	does	not	
address	 the	bioaccumulation	potential	of	BEHP	 in	upper	 trophic	 levels.	 	However,	
NJDEP	believes	that	BEHP	does	bioaccumulate	in	fish	tissue	and	therefore	this	issue	
should	be	addressed	for	Woodbridge	Pond.	NJDEP	also	stated	that	the	BEHP	Memo	
did	 not	 address	 the	 ecotoxicity	 profiles	 for	 BEHP	 and	 the	 risk	
assessment/remediation	approach	should	address	the	potential	 for	BEHP	to	be	an	
endocrine	disruptor	in	fish	and	should	evaluate	biomarkers	of	exposure.	
	

20. NJDEP	expects	Weston	will	submit	an	ecological	risk	assessment	with	the	Remedial	
Investigation	Report	for	the	Hatco	site	and	that	the	risk	assessment	should	describe	
the	ecotoxicity	profile	for	BEHP	and	the	potential	for	being	an	endocrine	disruptor.	
	

21. Weston	noted	that	the	remediation	of	Woodbridge	Pond	will	likely	require	removal	
of	 the	existing	fish	population.	Fish	removal	was	previously	recommended	for	this	
site	 by	 NJ	 Division	 of	 Fish	 and	 Wildlife	 during	 Weston’s	 2013	 pre‐application	
meeting.		
	

22. NJDEP,	Weston	 and	Windward	 agreed	 that	 if	 the	 fish	 are	 removed	 from	 the	pond	
during	remediation	then	(a)	the	BEHP	exposure	pathway	to	the	upper	trophic	levels	
would	be	eliminated	and	(b)	 the	site‐specific	BEHP	sediment	remediation	goal	 for	
the	 protection	 of	 the	 benthic	 environment	 is	 the	 only	 risk	 exposure	pathway	 that	
needs	to	be	developed.	
	

23. NJDEP	indicated	that	if	Weston	elects	to	proceed	with	sediment	testing	to	develop	a	
site‐specific	BEHP	sediment	 remediation	goal,	 then	NJDEP	would	prefer	 reference	
sediments	from	a	closer	source,	such	as	the	pond	in	Round	Valley,	NJ.	If	Weston	and	
Windward	prefer	to	use	GLEC	sediment	for	potential	toxicity	testing	for	the	reason	
that	 it	 is	 well‐characterized,	 NJDEP	 will	 leave	 it	 to	 Weston’s	 discretion	 and	 that	
Weston	should	provide	the	data	to	determine	what	the	best	source	of	sediment	to	
use	 for	 the	spike	test;	however,	NJDEP	has	no	guidance	 in	place	that	prohibits	 the	
use	of	the	GLEC	sediment.	
	

RECOMMENDED	APPROACH		
	
Based	 upon	 the	 items	 discussed	 at	 the	 technical	 consultation	 meeting,	 Windward	 and	
Weston	 are	 currently	 evaluating	 using	 the	 Washington	 State	 screening	 standard	 of	 22	
mg/kg	 as	 the	 site‐specific	 BEHP	 sediment	 remediation	 goal	 for	 Woodbridge	 Pond,	
including	utilizing	compliance	averaging	as	a	component	of	remediation	strategy.			
	
To	 address	 the	 	 Woodbridge	 Pond	 AOC,	 Windward	 will	 develop	 a	 memo	 for	 NJDEP	
documenting	 use	 of	 current	 ecological	 risk	 guidance,	 and	 will	 outline	 the	 potential	
pathways	via	a	discussion	of	a	conceptual	 site	model	 (CSM)	 for	 the	pond.	Windward	will	
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also	develop	an	ecotoxicological	profile	for	BEHP	and	discuss	bioaccumulation	potential	as	
well	as	possible	endocrine	disruptor	and	other	effects.				
	

	



 

 

 

 

 

 

 

FIGURES 



Woodbrige
Pond

Hatco
Site

FIGURE #:DATE:CLIENT NAME:

PROJECT:

LEGEND: TITLE:

R

2,000 0 2,0001,000

Scale in Feet

±
P

:\
H

a
tc

o
\G

IS
\M

X
D

\2
0

1
5

_
1

0
_

M
or

ri
s_

P
o

n
d

\1
71

6
8

_
M

o
rr

is
_

P
o

n
d

_
S

ite
_

L
o

c.
m

xd

Hatco Remediation

Hatco Corporation October 2015 1

WOODBRIDGE POND
USGS QUAD MAP

(Perth Amboy Quadrangle)

Source:
National Geographic TOPO! U.S.Geologic Survey (USGS). 7.5 Minute
Series (Topographic) Quadrangles: Peth Amboy, NJ 1995 and South
Amboy, NJ 1995.



9.5

10.0

10.0
10.0

10.0

10.0

10.5

10.5

10.5 10.5

11.0

11.
0

11.0

11.0

11.5

11.5

11.5

11.5

12.0
12.0

12
.0

12.0

12.512.
5

12.5

12
.5

")

") ")")

")")

") ")

")

")")

") ")

")
")")

")")

")") ") ")

")")

")

")

")")

")")")

")")

")")")

")")")

")")")

")")

")")")
")")") ")")")

")")")

")")")")

")") ")")

")

")

")")")")

")")")

")")")

")")") ")")")

")")")
")")") ")")")

")")")

")")") ")")")

")")")

")")")

")")")

")")

")")

")")")

")")

")

")")")

")")")")

")")")") ")")")")
")")

")

") ")

")")")")

")")")

")")")

")")")
")")")")

")")")

")")")

")")")

")")")

")

")

")

")

")

")

") ")

")")")

")

")")")

!( !(!( !(

!(

!(
!(!(

!(
!(

!(
!(!(

!(!(

!(!( !(
!(

!(!(!(

!(!(!(

!(

!(

!(

!(

!(!(

!(!(

!(!( !(!(!(

!(!(!(

!(!(

!(!(

!(!(

!(!(

!(!(

!(!(

!(!(

!( !(!(!(!(

!(!(

!(!(

!(!(!(

!(!(!(
!(!(!(!(

!(

!(!(!(
!(!(!(

!(!(!(

!(!(

!( !(

!(

!(!(

!(!(!(
!(!(

!(!( !(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(!(!(

!(!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(

!(

!(!(!(

!(!(!(

!(!(!(

!(!(!(

!(!(!(

!(!(!(

!(!(!(

!(!(!(!(!(!(

!(!(!(

!(!(!(

!(

!(

!(!(

!(

!(

!(

!( !(

!(

!(

!(
")

")

")

") ")

")

")")

") ")

")
")")

") ") ")

")

")

")

")
")

")

")

")")
") ")

")")

")")")

") ")

")

")

")")")")

")")")

")")")

")")") ")")")

")")
")

")

") ")")

")")

")")

")")

")")

")

")

")

")")

")")")")

")") ")")")
")")

")

") ")

")")")")

")")")

")")")

")")")
")")

")")

")")")

")")")

")")

")

")

")

")

") ")

")")")

")

")")")

")")
")")")

")

")

")")

")")

")")

")")")

")")

")")

")

")
")") ")")

")

")

") ")

")
")") ")")")

")")

")") ")

")

")

")

")

")")

")")

")

")") ")

")")

")

")

")

")

!( !(!( !(

!(

!(

!(
!(!(

!(
!(

!(!(!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(
!(!(

!(

!(
!(!(

!(!(!(

!(

!(

!(

!(
!(

!(!( !(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(!(!(

!(!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(

!(

!(!(!(

!(!(!(

!(!(!(

!(

!(!(!(

!(!(!(

!(!(!(

!(!(!(!(

!(!(!(

!(!(!(

!(

!(

!(

!(

!(

!(

!( !(

!(

!(

!(

!(!(

!(
!(!(!(

!(!(

!(

!(!(

!(!( !(!(!(

!(

!(

!(

!(!(

!(!(

!(

!(

!( !(!(!(

!(

!(

!(
!(!(

!(!(

!(

!( !(

!(

!(
!(

!(!(

!(!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

")!(

")!(")!(")!(")!(")!(

")!(

")!(")!( Riverside Drive (former Industrial Avenue)

M
ac Lane

4

CP-07 (Excavated)
 Parameter  [Criteria]  0-0.5   
  BEHP       [22]       0.081 J   PCBS       [1]        -- 

CP-08
 Parameter  [Criteria]  0-0.5    BEHP       [22]        2.4      PCBS       [1]         0.38   

CP-09
 Parameter  [Criteria]  0-0.5   BEHP       [22]        84      PCBS       [1]         5.2   

CP-10
 Parameter  [Criteria]  0-0.5   BEHP       [22]        130     PCBS       [1]         3.8   CP-11

 Parameter  [Criteria]  0-0.5   BEHP       [22]        110     PCBS       [1]         1.2   

CP-12
 Parameter  [Criteria]  0-0.5 
  BEHP       [22]        370     PCBS       [1]         9.8 P 

CP_OUTLET_01
 Parameter  [Criteria]  0-0.5   1-1.5     BEHP       [22]        2       1.09      PCBS       [1]         0.17    0.107   

CP_OUTLET_02
 Parameter  [Criteria]  0-0.5    0-0.5     BEHP       [22]        0.214    0.56 U    PCBS       [1]         0.2      0.129 J 

CP_OUTLET_03
 Parameter  [Criteria]  0-0.5    BEHP       [22]        0.15 J   PCBS       [1]         0.11   

CP_OUTLET_04
 Parameter  [Criteria]  0-0.5   1-1.5  2-2.5     BEHP       [22]        0.12 J  0.3 J  0.056 U   PCBS       [1]         0.1 U   --     --      

CP-13
 Parameter  [Criteria]  0-0.5    BEHP       [22]        0.35 U   PCBS       [1]         0 U    

CP-14
 Parameter  [Criteria]  0-0.5   BEHP       [22]        2.7     PCBS       [1]         0.3   

CP-15
 Parameter  [Criteria]  0-0.5    BEHP       [22]        0.85     PCBS       [1]         0 U    

CP-16
 Parameter  [Criteria]  0-0.5  1-1.5  2-2.5 
  BEHP       [22]        470 D  80     1.1     PCBS       [1]         4.3    8.9    1     

CP-17
 Parameter  [Criteria]  0-0.5  1-1.5  2-2.5    BEHP       [22]        330 D  21     7.9      PCBS       [1]         1.8    1.6    0.12   

CP-18
 Parameter  [Criteria]  0-0.5    BEHP       [22]        1.4      PCBS       [1]         0.24   

CP-19
 Parameter  [Criteria]  0-0.5    BEHP       [22]        3        PCBS       [1]         0.69   

CP-23
 Parameter  [Criteria]  0-0.5  1-1.5  2-2.5     BEHP       [22]        95 D   20     --        PCBS       [1]         6.9    2.6    0.097 U 

CP-20
 Parameter  [Criteria]  0-0.5   1-1.5    BEHP       [22]        310 D   26       PCBS       [1]         0.19 U  0.19 U 

CP-21
 Parameter  [Criteria]  0-0.5  1-1.5  2-2.5  
  BEHP       [22]        13     75 D   330 D    PCBS       [1]         4.9    33     0.18 U 

CP-22
 Parameter  [Criteria]  0-0.5  1-1.5  2-2.5    BEHP       [22]        170 D  47     --       PCBS       [1]         7.6    5.5    0.15 U 

CP-24
 Parameter  [Criteria]  0-0.5   1-1.5  2-2.5   BEHP       [22]        69      59     63      PCBS       [1]         3.29    3.3    1.3   

CP-25
 Parameter  [Criteria]  0-0.5  1-1.5  2-2.5    BEHP       [22]        43     720 D  17       PCBS       [1]         2.1    12     0.91   

CP-26
 Parameter  [Criteria]  0-0.5  1-1.5   2-2.5   BEHP       [22]        460 D  30      7.6     PCBS       [1]         23     0.74    --    

CP-27
 Parameter  [Criteria]  0-0.5  1-1.5    BEHP       [22]        320 D  20       PCBS       [1]         7.7    0.45   

CP-28
 Parameter  [Criteria]  0-0.5  1-1.5   2-2.5   BEHP       [22]        87     5.6     15      PCBS       [1]         1.6    0.15    --    

CP-29
 Parameter  [Criteria]  0-0.5   1-1.5   2-2.5    BEHP       [22]        290 D   170 D   4.7      PCBS       [1]         0.35 U  0.23 U  0.11 U 

CP-30
 Parameter  [Criteria]  0-0.5  1-1.5  2-2.5   BEHP       [22]        140 D  44     2       PCBS       [1]         2.5    2.3    0.1 U 

CP-49
 Parameter  [Criteria]  0-0.5   1-1.5    2-2.5    BEHP       [22]        49      5.3      4.6      PCBS       [1]         0.64    0.089    0.14   

CP-50
 Parameter  [Criteria]  0-0.5  1-1.5    2-2.5   3-3.5  
  BEHP       [22]        93     0.64     0.33 J  2.3      PCBS       [1]         2.8    0.041    0.13 U  0.16 U 

CP-55
 Parameter  [Criteria]  0-0.5  1-1.5  
  BEHP       [22]        410 D  17       PCBS       [1]         3.8    0.31 U 

CP-56
 Parameter  [Criteria]  0-0.5   1-1.5    BEHP       [22]        1200 D  0.82     PCBS       [1]         5       0.16 U 

CP-35
 Parameter  [Criteria]  0-0.5  1-1.5   2-2.5  3-3.5  4-4.5    BEHP       [22]        15     2400    240    12     --       PCBS       [1]         3.8    130     5.3    2      0.41 U 

CP-54
 Parameter  [Criteria]  0-0.5    BEHP       [22]        13       PCBS       [1]         0.18 U 

CP-41
 Parameter  [Criteria]  0-0.5   1-1.5    2-2.5    3-3.5    BEHP       [22]        0.22 J  0.46 U   0.43 U   0.44 U   PCBS       [1]         0.2 U   0.093 U  0.088 U  --     

CP-42
 Parameter  [Criteria]  0-0.5   1-1.5    2-2.5     BEHP       [22]        2.3     0.36 J   0.42 U    PCBS       [1]         0.15 U  0.092 U  0.086 U 

CP-43
 Parameter  [Criteria]  0-0.5   1-1.5    2-2.5    BEHP       [22]        4.1     1.2      1.4      PCBS       [1]         0.14 U  0.093 U  0.09 U 

CP-44
 Parameter  [Criteria]  0-0.5   1-1.5   2-2.5     BEHP       [22]        1.2     0.21 J  0.2 J   
  PCBS       [1]         0.19 U  0.13 U  0.096 U 

CP-45
 Parameter  [Criteria]  0-0.5   1-1.5   2-2.5    BEHP       [22]        0.25 J  0.71    0.15 J 
  PCBS       [1]         0.22 U  0.14 U  0.3    

CP-46
 Parameter  [Criteria]  0-0.5    1-1.5   2-2.5     BEHP       [22]        220 D    0.12 J  0.41 U  
  PCBS       [1]         0.026    0.1 U   0.083 U 

CP-47
 Parameter  [Criteria]  0-0.5   1-1.5  2-2.5    BEHP       [22]        2200 D  270 D  17       PCBS       [1]         9.1     1.9    0.47   

CP-48
 Parameter  [Criteria]  0-0.5   1-1.5   2-2.5    BEHP       [22]        66      4800 D  34       PCBS       [1]         0.74    16      0.81   

CP-39
 Parameter  [Criteria]  0-0.5  1-1.5   2-2.5    BEHP       [22]        36     2000 D  2.4 H    PCBS       [1]         2.8    160     0.17   

CP-40
 Parameter  [Criteria]  0-0.5  1-1.5  2-2.5    BEHP       [22]        22     400 D  8        PCBS       [1]         3.3    6.6    0.19   

CP-31
 Parameter  [Criteria]  0-0.5  1-1.5  2-2.5    BEHP       [22]        11     870 D  10       PCBS       [1]         1.1    5.6    0.16 U 

CP-32
 Parameter  [Criteria]  0-0.5   1-1.5  2-2.5   BEHP       [22]        2       510 D  20      PCBS       [1]         0.61    3.3    0.2 U 

CP-33
 Parameter  [Criteria]  0-0.5  1-1.5   2-2.5    BEHP       [22]        270 D  7.3     1.4    
  PCBS       [1]         4.7    0.39    0.09 U 

CP-34
 Parameter  [Criteria]  0-0.5  1-1.5  
  BEHP       [22]        11     1.3      PCBS       [1]         1.3    0.21 U 

CP-36
 Parameter  [Criteria]  0-0.5  1-1.5    BEHP       [22]        340    5.3      PCBS       [1]         5.9    0.74   

CP-37
 Parameter  [Criteria]  0-0.5   1-1.5   2-2.5    BEHP       [22]        200     420     0.49 U   PCBS       [1]         0.37 U  0.38    0.1 U  

CP-38
 Parameter  [Criteria]  0-0.5  1-1.5  2-2.5    BEHP       [22]        840    25     --       PCBS       [1]         140    3      0.25   

CP-57
 Parameter  [Criteria]  0-0.5   1-1.5    2-2.5    BEHP       [22]        49      1.6      0.75   
  PCBS       [1]         0.92    0.079 U  --     

CP-58
 Parameter  [Criteria]  0-0.5  1-1.5   2-2.5  3-3.5   3-3.5    BEHP       [22]        110    12      2.3    0.63    0.17 J   PCBS       [1]         3.2    0.33    --     --      --     

CP-59
 Parameter  [Criteria]  0-0.5  1-1.5  2-2.5    3-3.5  3-3.5    BEHP       [22]        540 D  130    11       4.6    0.37 J   PCBS       [1]         14     2.1    0.094    --     --     

CP-60
 Parameter  [Criteria]  0-0.5  1-1.5   2-2.5  3-3.5  3-3.5    BEHP       [22]        740 D  11      1.6    1.9    0.45     PCBS       [1]         9.2    0.25    --     --     --     

CP-61
 Parameter  [Criteria]  0-0.5   1-1.5    BEHP       [22]        0.33 J  0.34 U   PCBS       [1]         0.1 U   0.12 U 

CP-62
 Parameter  [Criteria]  0-0.5   1-1.5   2-2.5   3-3.5    BEHP       [22]        6.1     0.18 J  0.13 U  0.43     PCBS       [1]         0.22    --      --      --     

CP-63
 Parameter  [Criteria]  0-0.5   1-1.5   2-2.5   
  BEHP       [22]        6.3     0.15 U  0.14 U    PCBS       [1]         0.22    0.05 U  0.048 U 

CP-64
 Parameter  [Criteria]  0-0.5   1-1.5    2-2.5     BEHP       [22]        6.3     3.8      0.14 U    PCBS       [1]         0.27    0.048 U  0.049 U 

CP-65
 Parameter  [Criteria]  0-0.5    1-1.5    2-2.5     BEHP       [22]        2.2      0.13 U   0.13 U    PCBS       [1]         0.084 U  0.046 U  0.046 U 

CP-66
 Parameter  [Criteria]  0-0.5  1-1.5   2-2.5    3-3.5   BEHP       [22]        140 D  1700 D  8.7      5.2     PCBS       [1]         1.9    6.9     0.067    --    

CP-67
 Parameter  [Criteria]  0-0.5  1-1.5   2-2.5    BEHP       [22]        34     0.24 U  0.15 U   PCBS       [1]         --     --      --

CP-68
 Parameter  [Criteria]  0-0.5  1-1.5   2-2.5    BEHP       [22]        2.1    0.21 U  0.14 U   PCBS       [1]         --     --      --  

CP-69
 Parameter  [Criteria]  0-0.5  1-1.5  2-2.5    BEHP       [22]        5.8    1.8    0.18 U  PCBS       [1]         --     --     --  

CP-70
 Parameter  [Criteria]  0-0.5  1-1.5  2-2.5   BEHP       [22]        200    14     1.2  PCBS       [1]         --     --     --

CP-80
 Parameter  [Criteria]  0-0.5   
  BEHP       [22]        1300 D    PCBS       [1]         0.097 U 

CP-74
 Parameter  [Criteria]  1-1.5     BEHP       [22]        22      
  PCBS       [1]         0.082 U 

CP-77
 Parameter  [Criteria]  1-1.5   2-2.5     BEHP       [22]        3700 D  --      
  PCBS       [1]         2       0.037 U 

CP-89
 Parameter  [Criteria]  2-2.5     BEHP       [22]        0.14 U    PCBS       [1]         0.023 U 

CP-88
 Parameter  [Criteria]  2-2.5     BEHP       [22]        0.13 U  
  PCBS       [1]         0.023 U 

CP-87
 Parameter  [Criteria]  2-2.5     BEHP       [22]        0.14 U    PCBS       [1]         0.024 U 

CP-86
 Parameter  [Criteria]  2-2.5     BEHP       [22]        0.13 U    PCBS       [1]         0.023 U 

CP-82
 Parameter  [Criteria]  2-2.5     BEHP       [22]        0.15 U    PCBS       [1]         0.026 U 

CP-83
 Parameter  [Criteria]  0-0.5   1-1.5   2-2.5   BEHP       [22]        1.7 J   0.26 U  0.2 U   PCBS       [1]         0.12 U  --      --    

CP-85
 Parameter  [Criteria]  2-2.5     BEHP       [22]        0.14 U  
  PCBS       [1]         0.024 U 

CP-84
 Parameter  [Criteria]  1-1.5    2-2.5   3-3.5    BEHP       [22]        0.9      0.86    0.26 J   PCBS       [1]         0.045 U  --      --     

CP-75
 Parameter  [Criteria]  1-1.5   2-2.5   3-3.5     BEHP       [22]        --      --      --     PCBS       [1]         0.62    0.24    0.023 U 

CP-72
 Parameter  [Criteria]  1-1.5    2-2.5    3-3.5     PCBS       [1]         0.065 U  0.034 U  0.028 U 

CP-73
 Parameter  [Criteria]  1-1.5    2-2.5    3-3.5     BEHP       [22]        --       --       --     PCBS       [1]         0.051 U  0.023 U  0.023 U 

CP-76
 Parameter  [Criteria]  1-1.5   2-2.5   3-3.5     BEHP       [22]        --      --      --     PCBS       [1]         0.71    0.17    0.022 U 

CP-78
 Parameter  [Criteria]  0-0.5  1-1.5  2-2.5     BEHP       [22]        --     --     --   
  PCBS       [1]         3      1.9    0.022 U 

CP-79
 Parameter  [Criteria]  1-1.5    2-2.5    3-3.5     BEHP       [22]        --       --       --       PCBS       [1]         0.074 U  0.024 U  0.027 U 

CP-81
 Parameter  [Criteria]  1-1.5    2-2.5    3-3.5     BEHP       [22]        --       --       --       PCBS       [1]         0.041 U  0.026 U  0.023 U 
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BEHP and PCB Results
and Proposed Extent of Sediment

Removal and Capping

NOTES:
1.   All results are in mg/kg (milligram per kilogram).
2.   All BEHP results are compared to the proposed site-specific BEHP
     Sediment remediation goal for Woodbridge Pond (22 mg/kg), as documented
      in the ELM LSRP memo to NJDEP dated May 7, 2015.
3.   All PCB results are compared to the site-specific remedial criterion of 1 mg/kg.
4.   D - Diluted value.
5.   H - Samples run past holding time.
6.   J - Estimated value.
7.   P - The %RPD between the primary and confirmation column/detector is >40%. 
      The  lower value has been reported.
8.   U - Undetected Value.
9.  All sample depths are in feet below sediment or ground surface.
10.  BEHP - Bis(2-ethylhexyl)phthalate.
11.  PCB - Polychlorinated Biphenyl.
12.  - - Parameter not analyzed for.

SOURCES:
1.  NJ Office of Information Technology (NJOIT), Office of Geographic Information 
     Systems (OGIS).  New Jersey 2012 - 2013 High Resolution Orthophotography, 
     NAD83 NJ State Plane Feet, MrSID Tiles.  March 2013.
     https://njgin.state.nj.us/NJ_NJGINExplorer/jviewer.jsp?pg=2012_OrthoImagery.
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CP-61
 Parameter  [Criteria]  0-0.5   1-1.5    BEHP      [22]        0.33 J  0.34 U   PCBS      [1]         0.1 U   0.12 U 

Sample Location

Analytical 
Parameter

Remediation Criteria Analytical Result

Sample Depth

Analytical Flag!( PCBs Less Than or Equal to 1 mg/kg in at least one depth interval

!( PCBs Greater than 1 and Less Than or Equal to 10 mg/kg in at least one depth interval

!( PCBs Greater than 10 mg/kg in at least one depth interval

") BEHP Less than or equal to 22 mg/kg in all depth intervals

") BEHP Greater than 22 mg/kg in at least one depth interval

Current Extent of Channels B and C

Estimated Sediment Removal Area

Estimated Sediment Removal Area

Proposed Sand Cap Area (PCB's 1-10 mg/kg and/or BEHP Over 22 mg/kg)

2 Analytical Result Exceeding Criterion

BEHP  bis(2-ethylhexyl) phthalate

Legend
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12.5 Bathymetry with elevation

Surface water flow direction

Name Rationale Depth (ft) Area (sqft) In-Place Volume (cuyd)
Removal Area 1 PCB > 10 mg/kg 2 2,180 161
Removal Area 2 PCB > 10 mg/kg 1 530 20
Removal Area 3 PCB > 10 mg/kg 2 400 30
Removal Area 4 PCB > 10 mg/kg 2 501 37
Removal Area 5 PCB > 10 mg/kg 2 2,242 166
Removal Area 6 PCB > 10 mg/kg 2 2,317 172

Sand Cap PCB 1-10 mg/kg and/or 
BEHP > 22 mg/kg 0.5 53,428 989




